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DETAILED ACTION 
Election/Restrictions 

1. The applicant(s) amendment filed on April 24, 2006 has been fully considered and made 
of record. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Election/Restrictions 

3. Claim 27 continues to stand as being withdrawn from further consideration pursuant to 
37 CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on November 4, 2005. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

5. Claims 18 and 20 through 26 are rejected under 35 U.S.C. 1 12, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 



Application/Control Number: 1 0/8 15,757 Page 3 

Art Unit: 3729 

In Claim 18, the limitations of "depositing a thin. . .seed crystals" (lines 3-5) are new 
matter. With emphasis on the term of "separately" (line 4), the specification and drawings as 
originally filed, neither disclose, nor provide support for, how parts of a thin metal titanium film 
are deposited such that the parts would remain separately on crystal grain boundaries of the 
bottom metal layer. For example, the definition of separately or separate 1 can mean to be kept 
apart. How is it possible for parts of the thin titanium film to remain completely kept apart from 
one another on the crystal boundaries of the bottom metal layer? 

Claim Rejections - 35 USC § 102 
6. Claims 18 and 20, as best understood, are rejected under 35 U.S.C. 102(b) as being 
anticipated by the publication to Klee et al, titled "Analytic Study of the Growth of 
Polycrystalline Titanate Thin Films". 

Klee discloses a method of manufacturing a piezoelectric thin film component 
comprising: depositing a thin titanium (Ti) film (e.g. BaTi0 3 or SrTi0 3 ) on a bottom metal layer 
(e.g. bottom electrode of Pt), such that parts of the thin titanium film remain separately on crystal 
boundaries (see Fig. 5) of the bottom metal layer and form seed crystals; and forming a 
polycrystalline piezoelectric thin film on the bottom metal layer so that a pervoskite crystalline 
lattice is grown from the seed crystals through various forms of annealing (all of which is 
discussed at p. 264 in the 2 paragraphs under the section of "Experiments"). 

In response to the applicant(s) argument that the prior art does not teach 
"depositing. . .crystals" (lines 3-5 of Claim 18), this feature was relied upon in Klee et al. As best 



1 As taken from Webster's Online Dictionary: http://www.m-w.com/dictionary/separately 
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understood, Klee's Figures 5a-5c, shows parts of the thin titanium film (e.g. BaTiC>3 or SrTiOs) 
being formed on the bottom metal layer separately on the crystal grain boundaries to the very 
same extent that the applicant(s) show parts of the thin titanium film (in applicant(s) Figs. 7 and 
8) being formed on the bottom metal layer separately on the crystal grain boundaries. The 
comparison of Figures noted above between the applicant(s) and Klee's are strikingly similar. 

Regarding Claim 20, Klee further teaches that the piezoelectric thin film is a (100) plane 
orientation (see p. 269) with a grain size of 0.3 jam (see p. 272). 

Claim Rejections - 35 USC § 103 
7. Claims 18, 20, 21, 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Paz de Araujo et al 6,056,994 in view of Klee et al. 

Regarding Claims 18 and 21, Paz de Araujo discloses a method of manufacturing a 
piezoelectric component comprising: depositing a thin metal film on a bottom metal layer, or 
bottom electrode, such that parts of the thin metal film remain on crystal boundaries of the 
bottom metal layer and form seed crystals (P20 in Fig. 14); and forming a polycrystalline 
piezoelectric thin film on the bottom metal layer so that a pervoskite crystalline lattice is grown 
from the seed crystals by: 

forming a film of a sol composition having superlattice materials on the seed crystals, 
where the sol composition includes a high molecular organic compound mixed therein (see col. 
5, line 64 to col. 6, line 59); heating the film of the sol composition at a temperature between 
200° C and 600° C to gelatinize the film and to remove the organic compounds from the film 
thereby forming a porous gel thin film comprised of amorphous metal oxides (P23 in Fig. 14); 
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baking the porous gel thin film at a temperature between 700° C to 800°C in a preannealing 
process until the gel thin film is uniformly crystallized and transformed into a crystalline metal 
oxide film (P24 in Fig. 14); repeating the above recited steps to laminate consecutive layers of a 
substantially integrated crystalline thin film (as indicated by the flowchart in Fig. 14); 
performing a final annealing of the above films such that pervoskite crystal growth occurs and a 
polycrystalline piezoelectric thin film is formed on the bottom electrode (P30 in Fig. 14); and 
forming a top electrode on the formed piezoelectric thin film. In Figure 4, Paz de Araujo 
suggests the top and bottom electrode films 332, 328 with deposited films on a substrate 322. 

Regarding Claims 22, Paz de Araujo further teaches seed crystals of titanium (see col. 6, 
line 31) and that the multitude of metal components themselves forming the piezoelectric or 
ferroelectric thin films are substantially maintained throughout the formation. 

Paz de Araujo teaches substantially all of the limitations of the claimed manufacturing 
method except that parts of the thin titanium film remain separately on the crystal grain 
boundaries when deposited. 

Klee, as best understood, shows depositing a thin titanium (Ti) film (e.g. BaTi03 or 
SrTi0 3 ) on a bottom metal layer (e.g. bottom electrode of Pt), such that parts of the thin titanium 
film remain separately on crystal boundaries (see Fig. 5) of the bottom metal layer and form seed 
crystals (in Figures 5a-5c) to advantageously achieve grain structures and certain electrical 
characteristics of the piezoelectric electronic device (see Abstract). 

Further regarding Claim 20, Klee also teaches that the piezoelectric thin film is a (100) 
plane orientation (see p. 269) with a grain size of 0.3 (see p. 272). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have modified the method of Paz de Araujo by having parts of the thin titanium film 
remain separately on the crystal grain boundaries when deposited, as well as having the 
piezoelectric thin film in a (100) plane orientation (see p. 269) with a grain size of 0.3 jim, as 
taught by Klee, to positively achieve particular grain structures and electrical characteristics of 
the piezoelectric electronic device when manufacturing. 

Regarding Claim 23, Paz de Araujo further teaches that the sol composition is comprised 
of a metal alkoxide and a main solvent (see col. 7, lines 24-33). However, it would have been an 
obvious matter of design choice to choose any desired specific composition of main solvent, 
since applicants have not disclosed that the claimed 2-n-butoxyethanol, solves any stated 
problem or is for any particular purpose and it appears that the invention would perform equally 
well with the main solvent composition taught by Paz de Araujo. 

8. Claims 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Paz de 
Araujo et al in view of Klee et al as applied to claims 18, 21, 22 and 23 above, and further in 
view of Lipeles et al 4,963,390. 

Paz de Araujo, as modified by Klee et al, teaches the claimed manufacturing method as 
previously discussed. The modified Paz de Araujo method does not teach a hydrolysis inhibitor 
added to the sol solution. 

Lipeles suggests that a hydrolysis inhibitor added to the sol solution can be used to 
control the drying and affect the structure of the composition of the sol solution with the metal 
oxide (see col. 1, lines 50-58). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have improved the modified Paz de Araujo method by including a hydrolysis 
inhibitor, as taught by Lipeles, to positively control the drying of the sol composition with the 
metal oxide. 

Regarding Claims 25 and 26, it would have been an obvious matter of design choice to 
choose any desired composition for the hydrolysis inhibitor and high molecular organic 
compound and sol mixture, since applicants have not disclosed that the specific claimed 
compositions for each (in claims 25 and 26), solve any stated problem or is for any particular 
purpose and it appears that the invention would perform equally well with the compositions 
taught by Paz de Araujo, Klee and Lipeles. 

Response to Arguments 

9. The applicant(s) arguments filed April 24, 2006 have been fully considered and met in 
view of the rejections set forth above. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to A. Dexter Tugbang whose telephone number is 571-272-4570. 
The examiner can normally be reached on Monday - Friday 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter Vo can be reached on 571-272-4690. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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